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(54) THIN FILM MAGNETIC HEAD 
(57)Abstract 

PURPOSE: To provide stable magnetic characteristics to a titled 
head and to obtain a stable forming process by using crystallized 
glass or ceramics having respectively specified crystal grain size, 
coefft of thermal expansion and Vickers hardness as a substrate to 
be provided with a recess. 

CONSTITUTION: A recess 1* is provided to the substrate 1 
consisting of the crystallized glass or ceramics and the coercive 
force required in the case of forming magnetic materials 2, 9 in the 
recess Y requires <0.2S surface roughness and therefore, the 
crystal grain size must be <1.5um. The coefft. of thermal expansion 
of the magnetic material is 1 10W140 X 10-7/° C with generally 
used 'Permalloy(R)\ amorphous or f Sendust(R)' and unless the 
coefft of thermal expansion of the substrate 1 is within this range, 
both are exfoliated. The Vickers hardness of the amorphous, when 
used for the magnetic material, is 600W700 and therefore, the 
substrate 1 which has the same Vickers hardness as said hardness 
or <700 Vickers hardness is preferable. The forming process is 
thereby stabilized, and the good magnetic characteristics are 
provided to the head, by which the life of the head is extended. 
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2 . Claim 

A thin-film magnetic head comprising a substrate having 
a recess; and a lower magnetic layer, an insulating layer, a 
first coil layer, a lower insulating layer, a second coil 
layer, an upper insulating layer, and an upper magnetic 
layer stacked above the substrate in that order, wherein the 
substrate is composed of a crystallized glass or ceramic 
material having a coefficient of thermal expansion within a 
range of 110 x 10" 7 /°C to 140 x 10- 7 /°C, a crystal-grain 
diameter of 1 , 5 nm or less, and a Vickers hardness of 700 or 
less . 
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